The visuomotor mental rotation (VMR) of a saccade requires a response to a region of space that is dissociated from a stimulus by a pre-specified angle, and work has shown a monotonic increase in reaction times as a function of increasing oblique angles of rotation. These results have been taken as evidence of a continuous process of rotation and have generated competing hypotheses. One hypothesis asserts that rotation is mediated via frontoparietal structures, whereas a second states that a continuous shift in the activity of direction-specific neurons in the superior colliculus (SC) supports rotation. Research to date, however, has not examined the neural mechanisms underlying VMR saccades and both hypotheses therefore remain untested. The present study measured the behavioural data and event-related brain potentials (ERP) of standard (i.e., 0°of rotation) and VMR saccades involving 35°, 70°and 105°of rotation. Behavioural results showed that participants adhered to task-based rotation demands and ERP findings showed that the amplitude of the contingent negative variation (CNV) linearly decreased with increasing angle of rotation. The cortical generators of the CNV are linked to frontoparietal structures supporting movement preparation. Although our ERP design does not allow us to exclude a possible role of the SC in the rotation of a VMR saccade, they do demonstrate that such actions are supported by a continuous and cortically based rotation process.
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Introduction
The speed at which the brain transforms visual images provides a measure of mental chronometry and is aptly demonstrated in Shepard and Metzler's (1971) mental rotation (MR) task. Shepard and Metzler measured the speed of perceptual reports related to whether pairs of 3D perspective line drawings presented at different orientations (i.e., angles from 0°to 180°) were the same or different. Results showed that reaction times (RT) increased linearly with an increase in the angle of rotation required to align the stimulus pair (for rotation of letters see Cooper & Shepard, 1973) . Accordingly, Shepard and Metzler asserted a continuous mental rotation process wherein one item in the stimulus pair is rotated until it matches the other. Moreover, electroencephalographic (EEG) studies of the MR task have consistently shown that the amplitude of the P300 event-related brain potential (ERP) linearly decreases (i.e., becomes more negative) as a function of increasing angle of rotation (Heil, 2002; Milivojevic, Hamm, & Corballis, 2009; Peronnet & Farah, 1989; Wijers, Otten, Feenstra, Mulder, & Mulder, 1989 ) -a result interpreted to reflect a direct neural correlate of mental rotation.
The visuomotor mental rotation (VMR) task is the motor analogue of the MR task. Most of the work in this area has examined reaching responses directed to a location that is different from a visual target stimulus by a pre-specified angle. The VMR literature has shown that RT increases with increasing oblique angles of rotation (Georgopoulos & Massey, 1987; Heath, Hassall, MacLean, & Krigolson, 2015; Neely & Heath, 2010 , 2011 Pellizzer & Georgopoulos, 1993) .
1 In addition, single-cell recordings in non-human primates have shown that VMR reaches are associated with an analogue rotation of directionally tuned neurons in the primary motor cortex (M1) (Georgopoulos, Lurito, Petrides, Schwartz, & Massey, 1989) . As well, a recent study by our group provided an initial examination of the ERP correlates of VMR reaches in human participants (Heath et al., 2015) . Notably, and unlike the MR literature, Heath et al., showed that the P300 did not systematically vary with angle of rotation; rather, the amplitude of the contingent negative variation (CNV) became more positive with increasing angle of rotation. The CNV is a late occurring waveform source
